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COLORED GLASS LAMINATE AND THE
IMPROVEMENT INCLUDING MIXING A
| MONOMER WITH A PIGMENT

BACKGROUND OF THE INVENTION

1) Field of the Invention |

The present invention relates to a colored laminated
glass, namely, a colored glass laminate and a production
- process thereof. More specifically, the present inven-
tion is concerned with a colored glass laminate excellent
in light resistance and the like and its production pro-
Cess. |

2) Description of the Related Art

Colored glass laminates have been increasingly find-
ing utility as window glass for various buildings, auto-
mobiles, etc.

These colored glass laminates are produced by sand-
wiching a colored polyvinyl butyral film between two
glass plates. This production process is however accom-
panied by the problem of being unable to provide col-
ored glass laminate of large dimensions.

Another production process has recently been intro-
duced, 1n which a colored glass laminate of large dimen-
sions 1s produced by arranging a spacer between two
glass plates, pouring a monomer into the spacing de-
fined by the spacer and then polvmerizing the mono-
mer. As a method for coloring glass in accordance with
this process, a dye may be dissolved in the monomer.
However, a dye 1s generally inferior in light resistance.
Glass laminates produced by this process therefore have
a color fastness problem when used as window glass for
exterior walls of buildings.

Such a problem can be overcome by the use of a
pigment as a colorant. A pigment i1s however insoluble
in a liquid and therefore undergoes settling in a mono-
mer liquid, inducing such problems as reduced coloring
power and irregular color density.

Such a dispersibility problem of a pigment can gener-
ally be resolved by a surfactant. In the case of coloring
of a monomer liquid for a glass laminate, the concentra-
tion of the pigment is very low, usually, 1.0% or less,
leading to the problem that no sufficient dispersion
stability can be achieved by a conventional surfactant.
For these reasons, no pigment-colored glass laminates
have yet been known to date.

SUMMARY OF THE INVENTION

An object of the present invention 1s therefore to
provide a colored glass laminate having excellent light
resistance without pigment setthng, namely, without
irregularity in color density.

Another object of the present invention is to provide
a process for producing such a colored glass laminate.

In one aspect of the present invention, there is thus
provided a colored glass laminate formed of two glass
plates and a (meth)acrylic resin sandwiched therebe-
tween. The (meth)acrylic resin is colored with a pig-
ment. |

In another aspect of the present invention, there is
also provided a process for producing a colored glass
laminate by arranging a spacer between two glass
plates, pouring a mixture of at least one (meth)acrylic
monomer and a polymerization initiator into a spacing
defined between said two glass plates and then polymer-
izing said at least one (meth)acrylic monomer. The
mixture contains a pigment.
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By coloring with a pigment a (meth)acrylic resin
sandwiched between two glass plates, a colored glass
laminate excellent in light resistance can be provided.

Upon production of the glass laminate, the pigment
can be dispersed in a relatively small amount of a (meth-
Yacrylic monomer to prepare a treated pigment in which
the first-mentioned pigment 1s dispersed at a high con-
centration in the (meth)acrylic monomer. When a
(meth)acrylic monomer or a mixture of at least one
(meth)acrylic monomer and a polymerization initiator 1s
colored with the treated pigment, the treated pigment
can be stably dispersed in the (meth)acrylic monomer or
the mixture. Even at an extremely low pigment concen-
tration, a highly-colored glass laminate can therefore be
provided without irregular color density.

The colored glass laminate according to the present
invention has high sound-insulating capability and is
also effective for shielding radiation such as infrared
rays or ultraviolet rays. It can therefore be provided as
function glass. Further, the colored glass laminate can

be provided either as a transparent glass laminate or as
a translucent glass laminate.

DETAILED DESCRIPTION OF THE
INVENTION AND PREFERRED
EMBODIMENTS

Glass plates usable in the present invention are gen-
eral glass which have conventionally been used as win-
dow glass 1in various buildings, interior door glass, parti-
tion glass, automobile window shields and glass, and the
like. The present invention can be dpplied to any glass,
and no particular himitation 1s imposed on the type of
the glass plates.

In particular, colored glass laminates can be easily
produced at a construction site or the like. The present
invention has therefore brought about the advantage
that glass as large as from several square meters to
somewhat over ten square meters, which has heretofore
been too large to use, can be employed.

Butyl rubber or thermoplastic rubber, which has
elasticity, is generally useful for the spacer employed
upon superposition of the two glass plates. The spacer is
arranged on one of the two glass plates along the pe-
ripheral edges thereof, and the other glass plate 1s then
superposed over the former glass plate with the spacer
interposed therebetween. As a result, a spacing 1s
formed between the two glass plates. The spacing
formed in this manner is generally about 0.5-3 mm thick
although the thickness varies depending on the applica-
tion purpose of the resulting glass laminate. Accord-
ingly, the spacer is generally in the form of a cord or
string having a thickness sufficient to provide such a
spacing.

As the (meth)acrylic monomer to be poured into the
spacing, 1t 1s preferable to use an alkyl (meth)acrylate, in
which the alkyl group contains relatively many carbon
atoms, e.g., butyl (meth)acrylate or 2-ethylhexyl (meth-
Jacrylate in combination with a (meth)acrylic monomer
which forms a hard resin, rather than the single use of
the last-mentioned (meth)acrylic monomer. To impart
sufficient flexibility to the polymer to be obtained, it is
also preferable to incorporate a conventional plasticizer

- such as dibutyl phthalate or tributyl acetylcitrate, for

example, in a proportion such that the plasticizer may
account for 1-30 wt.% of the resulting polymer.

The pigment to be employed in this invention may be
any one of pigments known conventionally. Exemplary
usable pigments include organic pigments such as azo



5,178,933

3

pigments, phthalocyanine pigments, quinacridone pig-
ments, dioxazine pigments and anthraquinone pigments;
inorganic pigments such as titanium oxide, chrome yel-
low, cadmium red, cadmium yellow, iron oxides and
chromium oxides; carbon black; etc. These pigments 5
can preferably be used in an amount of 0.001-1.0 part by
weight per 100 parts by weight of the (meth)acrylic
monomer or, where two or more (meth)acrylic mono-
mers are used in combination, per 100 parts by weight
of the sum of the (meth)acrylic monomers. 10

The pigment can be added i1n any suitable manner as
long as the pigment can be stably dispersed as fine parti-
cles in the (meth)acrylic monomer or in the mixture of
the (methjacrylic monomer and the polymerization
initiator. It is however preferable to highly disperse the 15
pigment at a relatively high concentration in a (meth)a-
crylic monomer, which is either the same as or different
from the first-mentioned (meth)acrylic monomer, or a
polymer thereof and to use the pigment as a treated
high-concentration pigment whose surfaces have been 20
rendered fully compatible with the (meth)acrylic mono-
mer to which the pigment 1s added. For example, as will
be described subsequently in examples of the present
invention, upon preparation of a monomer mixture to be
poured into a spacing between two glass plates, a por- 25
tion of the monomer 1s taken out. To 100 parts by
weight of the monomer mixture, 1-50 parts by weight
of a pigment is added, followed by thorough kneading
to disperse the pigment in the monomer mixture. The
pigment thus treated is then diluted to a suitable concen- 30
tration with a monomer of the same type as that em-
ployed to prepare the monomer mixture. In this man-
ner, the pigment can be stably dispersed with extreme
ease at an extremely low concentration in the monomer
mixture to be poured into the spacing between the two 35
glass plates.

The process of the present invention for the produc-
tion of a colored glass laminate, in which materials such
as those described above are used, can itself be carried
out In a manner known per se in the art. For example, 40
two glass plates of desired size and thickness are pro-
vided. One of the glass plates 1s placed in a horizontal
position on a floor or work table. A spacer is then ar-
ranged on the glass plate along the peripheral edges
thereof. The other glass plate is then superposed on the 45
first-mentioned glass plate with the spacer interposed
therebetween. The two glass plates are then fixed rela-
tive to each other by a suitable method. Needless to say,
the spacer defines at a portion thereof a cut-out as a
pouring port which permits therethrough pouring of a 50
mixture composed of one or more (meth)acrylic mono-
mers and a suitable polymerization initiator and contain-
ing a pigment dispersed therein. The two glass plate
thus superposed are then brought into an upright posi-
tion with the pouring port located in an uppermost 55
position, and the monomer mixture is poured into the
spacing through the pouring port. Since the pouring
port is situated at the highest position, the internal air
can be entirely replaced by the monomer mixture upon
completion of the pouring, so that no bubbles are al- 60
lowed to remain in the monomer mixture thus poured.
By leaving over the superposed two glass plates in a
horizontal position subsequent to the completion of the
pouring, the internal pressure is equalized and while the
uniform thickness is maintained, polymerization is 65
brought to completion in several hours. As a result, an
evenly-colored glass laminate of the present invention,
free of irregularity in color density, can be obtained.

4

The present invention will next be described more
specifically by the following examples and comparative
example, 1n which all designations of “part™ or *“*parts”

and “%” are on a weight basis unless otherwise specifi- -

cally indicated.

EXAMPLE 1

After one part of copper phthalocyanine blue and 3
parts of dibutyl phthalate were mixed, they were sub-

jected to dispersion in a motor mill (manufactured by

Eiger Corp.). To one part of the dispersion thus formed,
were gradually added under vigorous stirring 10 parts
of a monomer mixture which consisted of 20 parts of
methyl methacrylate, 25 parts of butyl acrylate, 15 parts
of 2-ethylhexyl acrylate, 15 parts of 2-ethylhexyl meth-
acrylate and 25 parts of dibutyl phthalate. They were
stirred into an intimate mixture and then filtered
through a cartridge filter, whereby coarse particles
were removed and a colorant of a blue color was ob-
tained.

One part of the colorant was diluted in 100 parts of
the monomer mixture, to which a radical polymeriza-
tion initiator was added to obtain a colored monomer
mixture.

On the other hand, two glass plates of 30 cm X 20 cm
wide and 3.0 mm thick were superposed one over the
other with a 1-mm thick butyl rubber spacer interposed
therebetween, and were fixed to each other along their
peripheral edges. The colored monomer mixture pre-
pared above was then poured through a pouring port of
the spacer into the spacing formed between the two
glass plates. After the pouring port was closed, the glass
plates were left over in a horizontal position for 5 hours
at 18° C. or higher. The monomer mixture was hence
polymerized so that a colored glass laminate of the
present invention was obtained.

The colored glass laminate had a light blue color and
sufficient transparency. No irregularity in color density
was observed at all. It was subjected to an accelerated
light resistance test. There was observed no fading
whatsoever even after a time equivalent to 10,000
hours.

EXAMPLE 2

One part of carbon black and 3 parts of a cellulose
acetate butyrate resin were heated, melted and kneaded
into a black master batch through a mixing roll.

One part of the master batch was dissolved under
vigorous stirring in 10 parts of a monomer mixture
which consisted of 25 parts of methyl methacrylate, 20
parts of butyl acrylate, 25 parts of 2-ethylhexyl acrylate,
15 parts of 2-hydroxyethyl methacrylate and 15 parts of
tributyl acetylcitrate. The resultant liquid was filtered
through a cartridge filter, whereby coarse particles
were removed and a colorant of a black color was ob-
tained.

One part of the colorant was diluted in 100 parts of
the monomer mixture, to which a radical polymeriza-
tion 1nitiator was added to obtain a colored monomer
mixture. |

On the other hand, two glass plates of 2,200
cm X 1,800 ¢cm wide and 6.8 mm thick were fixed rela-
tive to each other along their peripheral edges with a
I-mm thick butyl rubber spacer interposed therebe-
tween. The colored monomer mixture prepared above
was then poured through a pouring port of the spacer
into the spacing formed between the two glass plates.
After the pouring port was closed, the glass plates were
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left over in a horizontal position for 5 hours at 18° C. or
higher. The monomer mixture was hence polymerized
so-that a colored glass laminate of the present invention
was obtained. | - |

The colored glass laminate had a light bronze color
and sufficient transparency. No irregularity in color
density was observed at all. It was subjected to an accel-
erated light resistance test. There was observed no fad-
Ing whatsoever even after a time equivalent to 10,000
hours. |

EXAMPLE 3

Using 7 parts of titanium oxide (*“R-820”, trade name:
product of Ishihara Sangyo Kaisha, L.td.) 2 parts of
nitrocellulose “RS1/2” (trade name; product of Daicel
Chemical Industries, Ltd.) and 10 parts of dibutyl
phthalate, a master batch was obtained in a similar man-
ner to Example 2. Thereafter, the procedures of Exam-
ple. 2 were repeated so that a colored glass laminate of
a milky white color was obtained. This colored glass
laminate is useful for an application field in which trans-
lucency is required or desired.

COMPARATIVE EXAMPLE 1

A colored glass laminate was obtained in a similar
manner to Example | except that a blue dye (C.1. Sol-
vent 25) was dissolved at a concentration of 0.019 in an
uncolored monomer mixture. The colored glass lami-
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6
nate was completely faded under the test conditions of
Example 1.
We claim:

1. In a colored glass laminate formed of two glass
plates and an acrylic resin sandwiched therebetween,
the improvement wherein said acrylic resin is colored
with a pigment, wherein the concentration of said pig-
ment 1n said acrylic resin ranges from 0.001 part by
weight to 1.0 part by weight per 100 parts by weight of
the sum of one or more acrylic monomers used to form
said acrylic resin. |

2. In a process for producing a colored glass laminate
by arranging a spacer between two glass plates, pouring
a mixture of at least one (meth)acrylic monomer and a
polymerization initiator into a spacing defined between
said two glass plates and then polymerizing said at least
one (meth)acrylic monomer, the improvement wherein
said mixture contains a pigment, wherein the concentra-
tion of said pigment in said acrylic resin ranges from
0.001 part by weight to 1.0 part by weight per 100 parts
by weight of the sum of one or more acrylic monomers
used to form said acrylic resin.

3. The process of claim 2, wherein said pigment is a
pre-treated pigment obtained by dispersing 1-50 parts
by welight of a pigment in 100 parts by weight of a

(meth)acrylic monomer.
» ¥ * ¥* *
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